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LITHOLOGIC DESCRIPTIONS OF SELECTED MIDDLE AND UPPER JURASSIC ROCKS
FROM GALLUP TO LAGUNA IN NORTHWEST NEW MEXICO

By Steven M. Condon

INTRODUCTION

The seven sections presented in this report were measured along well-
exposed cliffs that mark the transitional boundary between the Zuni Mountains
and the San Juan Basin in northwestern New Mexico (fig. 1). The exception to
this is the Mesita section (no. 7), which occurs east of the Zunis near the
southeastern boundary of the San Juan Basin. The study area is entirely
within the Colorado Plateau physiographic province.

The Zuni Mountains are cored by Precambrian granitic and metamorphic
rocks and have Pennsylvanian(?), Permian, and Triassic strata exposed on their
flanks. The poorly indurated Triassic Chinle Formation in part forms a broad
strike valley that separates the vegetated upland of the Zunis from the less
vegetated canyon and mesa topography of the southern San Juan Basin. Jurassic
and Cretaceous strata are exposed around the edges of the basin, and Tertiary
sedimentary rocks are present farther north in the central basin. Tertiary
and Quaternary volcanic rocks are exposed in the Mt. Taylor area east of
Grants (fig. 1). General geology of the area and references to other
literature are provided by Hackman and Olson (1977) and Wyant and Olson
(1978).

The purpose of this report is to provide detailed descriptions and
thicknesses of some selected Middle and Upper Jurassic rocks in this area.
These data can then be used as the basis for surface and subsurface
correlations of the Jurassic rocks described.

STRATIGRAPHY

The rocks measured in this study are divided here into two main units,
the Middle Jurassic San Rafael Group and the Upper Jurassic Morrison Formation
(fig. 2). The San Rafael Group consists of the Entrada Sandstone at the base,
the Wanakah Formation, and the Cow Springs Sandstone. The Morrison Formation
comprises, from oldest to youngest, the Recapture, Westwater Canyon, and
Brushy Basin Members. A unit informally referred to in this report as the
sandstone at Mesita (fig. 2) has previously been called the Bluff Sandstone
and was included in the San Rafael Group (Rapaport and others, 1952, p. 14;
Hilpert, 1963, p. 6), but may belong, in part, with the Morrison Formation.
Regional relations of the rocks described are shown as figure 3.

San Rafael Group.--The Entrada Sandstone is the oldest Jurassic formation
present 1in this area and consists of three members, the Iyanbito at the base,
the medial silty, and the upper sandy. The Iyanbito and upper sandy members
are composed of reddish-orange, very fine to fine-grained, well sorted,
flatbedded and cross-stratified sandstone. The medial silty member contains a
high percentage of reddish-brown, structureless siltstone, but also contains
lenses of fine-grained sandstone. Aggregate thickness of the Entrada is 150-
250 ft, of which only the upper few feet were measured in this study.
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Chart showing nomenclature of this report.
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The Wanakah Formation conformably overlies the Entrada Sandstone and has
two members in this area, the Todilto Limestone Member and the Beclabito
Member (Condon and Huffman, in press). The Todilto Limestone, which is at the
base, consists of light to medium gray, fine- to coarsely crystalline
limestone, white gypsum, and minor greenish-gray, calcareous siltstone. The
limestone and siltstone display well-developed symmetric and asymmetric ripple
marks, and the upper surface of the limestone has dome-shaped undulations and
mounds up to 5 feet in diameter in many places. These mounds have been
interpreted to be algal structures (Rawson, 1980, p. 307) or to have formed as
a result of plastic deformation by loading (Green, 1982). The Todilto
thickens from west to east; measured thicknesses range from 3 ft to 125 ft.
Green and Jackson (1976) have mapped the pinchout of the limestone a short
distance to the west of the westernmost section, Navajo Church (no. 1), and
note that the stratigraphic interval is marked by a stringer of granules and
pebbles of chert. This stringer appears to correlate with the chert pebbles
that occur at the base of the Todilto Limestone at the Navajo Church
section. At the eastern end of the outcrop belt (Mesita section, no. 7) the
Todilto includes 110 ft of crudely stratified to structureless gypsum.

The Beclabito Member conformably overlies the Todilto Limestone
throughout the study area. The Beclabito consists of reddish-orange to
reddish-brown, very fine to fine-grained, very well sorted sandstone and
reddish-brown siltstone. Sedimentary structures consist of ripple cross-
stratification, small-scale trough cross-beds, and flatbedding; many beds have
indistinct bedding or are structureless. Siltstone is present in minor
amounts in the Gallup area, and in general increases from west to east. In
the area between the Midget Mesa section (no. 2) and the East Thoreau section
(no. 4) there are numerous white, very fine grained sandstone beds in the
upper part of the Beclabito that are lithologically similar to sandstone of
the overlying Cow Springs Sandstone. These beds reflect the gradational
nature of the contact between the two units. The contact is actually quite
arbitrary in many places because the units have similar lithologies and
sedimentary structures. Color was used as a general guide for picking the
contact, with the Beclabito being shades of red and the Cow Springs being
lighter colors of white, green, and pink. The Beclabito also has
proportionately more flatbedded units and less crossbedded units than the Cow
Springs. Thicknesses of the Beclabito range from 58.5 ft to 196.5 ft;
aggregate thicknesses of the Wanakah Formation range from 61.5 to 262.5 ft.

The Cow Springs Sandstone conformably overlies the Wanakah in the Gallup
area and grades into the upper part of the Beclabito Member east of Thoreau.
The Cow Springs consists of reddish-orange, pinkish-gray, greenish-gray, and
white, very fine to fine-grained, well sorted sandstone. Sedimentary
structures consist of small- to large-scale trough crossbeds, wavy parallel
laminations, and wavy nonparallel laminations (flatbedded units);
structureless intervals are present in some places. Laterally extensive
horizontal bedding planes that bound depositional units are common in the Cow
Springs. Measured thicknesses of the Cow Springs generally decrease from west
to east, from 161.5 ft at Navajo Church (no. 1) to 88.5 ft at East Thoreau
(no. 4). This is an inverse relationship with respect to the Wanakah
Formation, whose thickness generally increases from west to east. The Cow
Springs is not recognized east of the Thoreau area.
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In the Grants and Laguna areas (sections no. 7, 8, and 9), the sandstone
at Mesita occupies a stratigraphic position similar to that of the Cow Springs
Sandstone in the Gallup area; however, the lithologies of the two units are
different, The contrast is mainly in grain size, sorting, and accessory
mineral assemblage. While the Cow Springs is very fine to fine grained and
very well sorted, the sandstone at Mesita is fine to medium grained and well
to moderately sorted. These are subtle differences, but seem to characterize
the two units in most areas. Another feature of the sandstone at Mesita is
the presence of coarse grains of white chert that are concentrated on crossbed
foresets and in horizontal layers; these grains were not noted in any of the
sections measured of Cow Springs Sandstone. Sedimentary structures of the two
units are similar, consisting of small- to large-scale trough crossbedding,
wavy parallel laminations, and wavy nonparallel laminations (flatbedding).
Both units show an increase in large-scale crossbedding upwards in the
section; a thickness of about 40 feet for one crossbed set in the sandstone at
Mesita was recorded by Craig and others (1959, sec. no. 140). Complete
thicknesses of the sandstone at Mesita were measured at only two places (East
Thoreau, no. 4, and Haystack Mountain, no. 6, and range from 5.5 ft to 126.5
ft. Craig and others (1959, sec. no. 140) measured 317 ft of the unit just
east of the Mesita section.

The sandstone at Mesita has previously been called the Bluff Sandstone
(Rapaport and others, 1952; Freeman and Hilpert, 1956; Craig and others,
1959) in the Grants and Laguna areas. Maxwell (1976, 1982) has applied the
name Bluff Sandstone to the lower part of the unit and the name Zuni Sandstone
to the upper part in the area south and west of lLaguna. Maxwell divides the
unit into two parts on the basis of differences in sedimentary structures and
inferred environments of deposition.

I believe that Maxwell's division of the unit is valid, but that the
lower part has affinities with the underlying San Rafael Group and the upper
part should possibly be included in the Morrison Formation. The reasons for
this interpretation are thus: (1) The contact between the sandstone at
Mesita and the underlying Beclabito Member of the Wanakah Formation, while
sharp and erosional at one section (Andrews Ranch, no. 5), is more commonly
conformable. Deposition of the lower part of the sandstone at Mesita seems to
be a continuation of the same processes that deposited the underlying
Beclabito Member of the Wanakah., In the one section where the sandstone at
Mesita overlies the Cow Springs Sandstone (East Thoreau, no. 4) the contact
also appears conformable. (2) The contact between the upper part of the
sandstone at Mesita and the Recapture Member of the Morrison Formation is
conformable, and the two units interfinger in the Laguna area (Freeman and
Hilpert, 1956, p. 313). This implies that deposition of the two units
occurred at least in part simultaneously. Further work needs to be done on
the sandstone at Mesita, particularly concerning the contact between the upper
and lower parts of the unit.

Morrison Formation.--The Recapture Member is the basal member of the
Morrison Formation in the southern San Juan Basin. Pipiringos and 0'Sullivan
(1978, p. A25) stated that there is an unconformity at the base of the
Morrison Formation or equivalent units throughout most of the Western
Interior, and have shown one in the vicinity of Navajo Church (Pipiringos and
0'Sullivan, 1978, pl. 1, section C-C'). In the area of this study, the
contact between the Recapture and the Cow Springs Sandstone appears to be

6




planar; no channeling was noted. In many places the contact appeared to be
gradational and was difficult to pick with certainty. As noted previously,
Freeman and Hilpert (1956, p. 313) described interfingering between the
Recapture and the sandstone at Mesita (formerly Bluff Sandstone).

In many areas the Recapture can be divided into two parts, lower and
upper. The lower part consists of white, yellowish-gray, and purplish-gray,
fine- to medium-grained, moderately well to well-sorted sandstone, and minor
interbedded reddish-brown siltstone and mudstone. Sedimentary structures are
medium- to very large scale, high angle trough and tabular-planar crossbeds
and flatbeds; structureless intervals are common. This unit varies in
thickness from about 100 ft to about 240 ft and weathers to vertical cliffs in
many places. The upper part, which is lithologically more heterogeneous,
consists of white to light brown, fine- to coarse-grained, well to poorly
sorted sandstone, and reddish-brown mudstone and siltstone. The sandstone
beds commonly are lenticular, have irregular scoured bases, and fine
upwards. Sedimentary structures consist of small- to medium-scale trough
crossbeds and ripple cross-stratification. The mudstones and siltstones are
commonly structureless, but ripple cross-stratification is present; horizontal
bands of calcareous concretions are present in some fine-grained interbeds,
usually just below an overlying sandstone. The thickness of this unit varies
from about 85 ft to about 200 ft. The combined thickness of the lower and
upper parts of the Recapture ranges from about 225 ft to about 340 ft.

The Westwater Canyon Member conformably overlies the Recapture Member.
The Westwater Canyon consists of reddish-orange to grayish-purple, fine- to
coarse-grained, moderately well to poorly sorted sandstone and minor
interbedded reddish-brown mudstone. Sedimentary structures vary from trough
and tabular-planar crossbeds to horizontal laminations. In some areas lenses
of pebbles are present. These commonly occur at the base of crossbed sets.
Only the lowest few feet of Westwater Canyon were measured in this study.

The upper member of the Morrison in this area, the Brushy Basin, was not
measured or described as part of this study.

METHODS

Nearly all of each section was measured with a 5 ft Jacob's staff and
Abney level. A cloth or metal tape was used when cliffs precluded use of the
Jacob's staff. Structural dip in this area is low, ranging from 1° to 4°, and
vegetation posed no problem. Lithologic data were recorded on the section-
measuring forms that are reproduced in Appendix II. Each section has a header
card that shows what kind of information each column contains. The other
cards for each section are continuation sheets that do not have the columns
labeled. The forms are designed to be attached together to form a continuous
strip chart of lithologic data. (See Appendix I for a complete explanation of
the forms.) Finally, thanks go to Bob Pool for able assistance in the field.
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APPENDIX I
Explanation of section forms
The section forms in this report are divided into vertical columns that
contain different types of information. Each column will be discussed briefly
below.

Thickness/sample no. In this report this column is used to indicate
thicknesses of the units in feet.

Unit no. This column could be used to number each depositional unit.
The units are not numbered in this report.

Fm/mbr. Formation and member names are shown in this column.
————— - -
Ahhreviations for formations and members are shown on figure 2.

Radioact./CPS. CPS refers to counts-per-second of a hand-held
scintillometer. This column was not used in this report.

Visual porosity estimate. This column is a continuous line graph
representing an estimate of the porosity of the unit measured. Estimates were
obtained by placing a few drops of water or dilute HC1 on the rock.

Core. This indicates the number of the core run for subsurface
studies. It was not used in the present report.

Rock type. The rock type column contains a weathering profile of the
outcrop, a l%fﬁo]ogic symbol for rock type, sketches of sedimentary structures
within the units, and circled numbers that designate the position of samples
taken. Small strike and dip symbols next to some intervals indicate the
presence of calcareous zones.



Lithology Symbol

Sandstone

Conglomeratic sandstone AR

Siltstone o T

Mudstone I Aarn s

—_— —— —— ———

Claystone — — =
. T 1T T
Limestone —~erJ:rfiI‘
L~
G //
ypsum ,/// //:;
Limestone clasts or nodules D o @
Sedimentary structures Symbo1l
small medium large

Trough or wedge-planar crossbeds j:i:fi;i;:,:zgzjzé;ggg;
Tabular-planar crossbeds <:i:i;§;§t§§

Ripples (current or oscillation)| - -~ =~

Adhesion ripples (flatbedding) [T

Contorted bedding YAVLYAYAAY,
Miscellaneous Symbol
Burrows
Vertical ;)
Horizontal =

Footnotes/Color. Both these columns are used to indicate color of the
units. Colors were estimated by a comparison with the GSA Rock-color chart
(Goddard and others, 1948). Where possible, colors were estimated from fresh,
dry outcrops.




Dominant grain size. The dominant grain size of rock units was estimated
by comparing them to standard grain size charts. Class divisions correspond
to the phi scale. Dots to the left or right of the solid line indicate
variations from the norm.

Bedding. Bedding refers to set thickness of sedimentary units.
Abbreviations are as follows: VTK - very thick; TK - thick; M, MED, or AV -
medium; TN - thin; VTN - very thin; LAM - laminated; MASS - massive.
Combinations of terms indicates a range of bedding thicknesses.

Sedimentary structures. This column indicates the type of sedimentary
structure that 1s shown graphically in the rock type column. Abbreviations of
sedimentary structures are as follows: CLL - curved, parallel laminations,
(trough or wedge-planar crossbeds); in some cases the scale of the crossbeds
is indicated; TAB. PLANAR - tabular-planar crossbeds; DWki - discontinuous,
wavy, nonparallel laminations, (current or oscillation ripples); Wkt - wavy,
nonparallel laminations, (adhesion ripples); ELL - even, parallel
laminations, (horizontal laminations); STRLESS - structureless.

Biology/organics. This column indicates the presence of organic
matertal, burrowing, and bjoturbation.

Sorting/roundness. Commonly used abbreviations for sorting are as
follows: VWS - very well sorted; WS - well sorted; MWS - moderately well
sorted; M or MOD - moderately sorted; FS - fair sorting; PS - poorly
sorted. Abbreviations for roundness include: A - angular; SA -
subangular; SR - subrounded; R - rounded. Many abbreviations are
combinations of the above letters.

Cement. This column was used to indicate the presence of calcite
cement., Abbreviations used include: VC - very calcareous; MC - moderately
calcareous; SC - slightly calcareous; NC - non-calcareous.

Percent feldspar. Estimated percent feldspar, usually potassium
feldspar, in the unit.

Accessory minerals or fragments. Colors of unidentified accessory
minerals are in this column., Abbreviations for colors are: BLK - black; R
or RD - red; OR - orange; GRN - green; GY - gray; WT - white.

Notes. This is essentially a "comments" section. It contains
miscellaneous information not covered on the rest of the form.

Inferred environment of deposition. Possible environments of deposition
are noted 1n this section. These interpretations are preliminary, and two or
more possibilities are often listed.

Transport direction. Where possible, estimates of the direction of
sediment transport were made. Most of these estimates were taken from axes of
trough crossbeds.




APPENDIX II

Measured sections
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Figure 6. Location of Pinedale Monocline section.
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THOREAU QUADRANGLE

NEW MEXICO-MCKINLEY CO.
7.5 MINUTE SERIES (TOPOGRAPHIC)
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Figure 7. Location of East Thoreau section.
41



)

TO.Jdmtd..

INTERVALJYE .. ...

(STRAT.

STRATIGRAPHIC SECTION DESCRIPTION

(34 ,
4 LOCATION Easl . Thoreeu. _Sec.i3 T./4N R/3 4 ... QUADRANGLE (75) 7horeas
STATE New. . Hlexice..

COUNTY. Mefinley . . .

GEOL. Condbn, .

o
DATE. %4/ 1064

LAT.-LONG. Pool .. .
. v e e B e o SR L et Y
(SLNaN3ENS
-van 40 "ON
NOILO3HIO :
L1HOdSNVHL ; : :
NOLLIS0430 : : S UGN R a k
0 Hgh energy ! abandoned: chn-/nnal
ININNOUIANT ' o] T abandoned:
QIWNIIN) : wvia o
R S T A A B
4 n
. > 3
. s 3
2 ﬁ; .o “~ ~o
7] X :\ .
2 N T M
° 8 I QR
g 2 Ns SR
S G 37~ 2 q
= 8 o £ -9 5 .
£ = ) X~ 3 - 3‘
< - “ 3 1
3 = 3 3V
g = p v * p o)
£ Z *; 3 3 %9
Q >
s E R 3 Qg G 3
E N 3 5 531" by
- - v ';\
s 3 3 _%i\ R S,
= £ e <
2 = . S N w S Ly
AAAAAAAAA e i bk e, AT DN S B T S S St dedrad
SININOVYI 3 R -
¥0 SIVHININ Q-}é Y -2 CoEANT
¥{2g e iR Y
A¥0SS320Y <3TE AR 1 H3sT
dvdsaiad S, ) . T
LN3OH3d s & Cg
RN ) J N
INTN30 £ :‘,’ % 3% = =
SSaNONNOE A:'lf o A%
JONILHOS & N £\S
SOINVOHO 2 % :
/AD07018 S &
$38NLONYLS ~ 3 = & -
\gvIN3WIO3S Q- *i‘; 9 \':3 : R
Tz § :
oNIaa3s X:E g E N
reord LR RN S SN T
ET T

vsval

NIVUO oA .
g

ANVNIROO pan i

Loin

§40700

S310N1004

3dAl
x200¥

aavmissa SO

ALISO¥04 .
[ 1L ]
wNSIA 3l

Sdo
'1ovOolavy

"HOW/NS

tw

-ON LINRY " |

"ON 3TdAVS

SS3NMOIHL
-

a—*‘ﬁ’ Q—Aypl\ ‘ Mémb@y. I

1T

42



1/
(/3

! ” v;:&w \CQS.““”W\ ”“\u\&

.................................................. T
bre

B ACE T N TR (7 I T

Lv

1/a

an 1940

” I O Bl . .
” [ .:Mg rlm. ey Q\
e ST pamngree Apidey suph R uuaro

bN

T m
BRI e T AT s s mtcst % I

R.

..A
................ O ST S0 L. £ dwie s w4 K o WO T P O
i i 1c L7 BE N4

d E

i Auwot . ] 7 P

;] ol

b/e]

API WELL NUMBER...._.....

T S =< U RRPURSEUSSURPDI FURT NS ..

r [ nBoaxr Arven ]

5 5 229 a5 ae| ! g {2
H ! e s I 2 2 o LV{ LN !
[ X - B S J Bty IR SEARIIIEAY ToLARERrbE: SRRl BXSEANS CER SRS RRIERd ..

F ;s “
N |ewyof ] > Sy
- T R RN FE OO St e
[ whioud TMoE DY P D Jegns
X ek, £ ST Jua'ty]”

xxda.&m:ﬁ

m e YR TY = 71 }.17L
SR i e shr-dia Aoy Canel &7 w& '

. COUNTY ...

T —r—TTT

ReclopTuve Member

[ [ ] 25 ST
................ B IQ. W&d.@.ﬂ&v:&ﬂ . W:QNL\Q\QQHA\;G \.i( nstiﬁ‘mwu_».*m

LOCATION. L2t Thoreawm. . Sec. il o See /3T 14 M.........

© 4ad Tddd L - ysw 1= Lt e : 1
“ % ﬁ..... ...”....:.... .- ”Emwoﬁ J-s-“. \“}‘ ......... an ........ : " 7 ﬁfl us
H: | T I M el o ”.
“m [ \\\wxx%.&.\u” ] P > ]
H S - 4
: M Mge*w. ) E :tmhu h-£|7w %& " : 4
15 A o U U NUY I8 o s VA RO TN oes
(3| 1o | o A 17T w5t I ]

IR.. N \N.Iw.v” vaeu 4 Ay e \pm” A 8 |7IN J o g 1 1
w U SR m .................. 02 nww_s*w n\,\.. L

)

A

7

>

w
o
<
[ ad
[7]

wu\ivk \?‘:\” gy 29 1"

ﬁ _ ESU&U. ern
S A ] 20 [y ss214s] e
i e -.S\Q«NN\WW}&C*W.\\Q.&Q\\U”%.%4 .N.u\ﬁ.\.v.g:.:.i. ................. ... -
. ~Vxx%ﬁ 1 'Ca0 ﬁm :Q _\Q S
i Koo )7 1 1! E7PTT0] gl ee) 2015 .
R N [ S sy STy b e L L L (L o s

43



b~

1 1/9 i.

e

ig| £7| 77

RIS & .

LCOUNTY

.API WELL NUMBER..........

m e | 1 %] |7 popes| 112

Sec. /o Sec. I3 T. 45 No.........

A [R5

U.S.G.S. CORE LIBRARY NUMBER..

LOCATION £ast Thereaw .

STATE .....

L ’ L -9 m%. T T s
mw P ERIE A I

anl Hequst

T T

-+

N

................ B P s RN jl*.w - [
r/elust

an

~
4
-
-
<

AR ST AT U AT A AT U AT AT Ui W |
)

- wz

PR I

hfeysT

| V8 ost
44

s 1 e
e fropo 472 41 sz inboln o0 1 | g

1 WAy

mzm be_g"-.

L

i

N)
N
5

udost |~ Tk
a2 ~ S Y 5

[ ] ] [ " N Jall
R LS RO QMv\wj i RYZ10X) . e B ) 1
) ) TQ@I?
- wamirobhos Jropo Ao 4 N [t s 1311
[ \U* A s [ . / Tl © i
[ 0 lan N

T
[ B A

l/g] osf
-:S.cx\v -

................. gt e

s ACPND X
4.m.;.£@¢.ﬁ.,...%w&mw ﬁ&

?ﬁwm MRty Iy I Akt InARth
24147

PIEED A £ N |7
b/ 1 3] “an
1 20

...........:.......-.‘....-..:A:..v.»y.»..-1..vlnl.......“.......—“. ------- Lt LR I - 2 - . I IR BA2 il r:.
=rvq 1ﬂdcw._ “N z \ﬁ\lﬁ [

PR T T B Y

T T

.
3
3
0
T

44




LOCATION. Eas

STATE.....
U.S.G.S. CORE LIBRARY NUMBER..

RIS LD .

. 7Poxeoun. Sec. (o o Sec A3T. 14 N..

ceceieeeee. COUNTY

API WELL NUMBER..........

LI e aun e B

=TT

w027

_ A9,

?.S:Q

ot

™7 TT

T T T T T

............................

e preope TR

T T T

7

T LA

SleasoA Ma

«hq .1\3:\ S o4x w:oﬁmﬁu\ﬁu
oybn SrMAM \vcsx.\m..tIHu
AT [ yes

.w;!«%\r‘o\.q\df\vzW\*J.wJ.%“

by Joigsf oo Y

Sy Uao ﬂS.J‘LhJ “254V2 & ]

b

Ml\\x 1\.5 \G\U . SQV&Q

Sopp weeaB 3 umaug yo shr-div]

(_\M..Ll\t\\.v Ao 1 M.slhm“

2 L]

e SR k]

isch p oy w e 4 03@4%.&@
..M\v.ﬂew_omwanndmﬁai
WU\QLN Ky o]

F trim —apspees weaab 4 patwap]

o543 55 [or gy \\ENS\“

PR S VA A S T U T S VA S B U S U0 B O B AT O |

4

aptand

ny

Z.x@. .
o

wigrbiol

N

i1

2

IN

“N

(2

ik d

45



RIS LD

LCOUNTY e,

.Sec.iofa See. L3T../4AN. ...

LOCATIONLasT. Zhoreau.....

STATE ...

x
w
m
=
2
Z
>
1 4
<
o
o
p |
w
o
(o]
o
v
9
]
2

.API WELL NUMBER..........

™

TTTTeTeT

[ So¢ N
F 708N

MM 20 Han Jn 00 0 a2

M L B

MIEN

L3N]

F0&5

A/
L 4ros
1
L

:7Lovm§-1Liv\j§ olun

7

Al

LAND B S s B S0 e She B e BN BN B BN N B

T T

=/

9

o el o4 \.{..23 su

iy #y
ot

WS ANYSPIU T Sevg smods

At i

by Joit {uﬁ&Hm
s ﬁ&.@.u

:£0+nc._Q“

..........................................................

K AR PN

PR O AU A UE A 1 A SR S A

bededfdd.

ity
440

{0 \X\mw

S /] i

Jme.i| Jcs

e

Formation:

2
1%
IN

e

N

..........

af’ Movrriison

re. Wewm beq

46



l1 ”....,.......A.. s -
” g ?isiw 1>/ FF
; F | . ] M.*ut ”
: . [ i b ;
R ! g G:t.z vosoypr| ™I [
T | SN e et A As A AL .
IR m I oo
I | SO . I <t /At W ﬁ
i igf L saunponagr Yo et v Gy It
 ta | o f ] ”
,Nm W ! C ’ T !
L 12 F i ] %
€ (%} ” ] .
= ia | T
ﬂ - i e B
i i 1 vJUS#\ QRA\.W‘: _\H\Nv W“\\K.L :o\aﬁu\ N_QA.WM—Q
I ) S Lo - il W
o b e el
IZ i W ] Al
,\ o . .. .- ” HFQ /\&w
uO I QI jrovl = EIad
n.am I 8 - ] 173 \
N m [ 5 - | .4 <]
w = HM . s :.Uﬁ ....... 1!
A & [ 0T ok
o i ¥ oo
§iet lwf o 1l
B i gy
;is| : 1 S
NERE 2 T - 17 il
5] .
m . M - ) “urvhw [
- & S O S OO ORI S I
,_M\. w Y v Herauq u\,.iu\ﬁn [Iree
L O W O T R e M e M
z 8¢ . Tz yav y
Ewal : :
w = ﬁ - \qu ﬂ.\AQ [ O\%.
S oy, ¢
S R R o2 e et W il :
- i P w
” »wngp p.t%?éﬁéw f
A S . Rt ”
........... yl.Loee

47"




.R../S3. ...

.APT WELL NUMBER..........

Sec.(d/a Sec. [3 T /4N ...
ceveeeemeee.. COUNTY. ...

-

f rhorea

STATE .,

LOCATION £«.s.
U.S.G.S. CORE LIBRARY NUMBER..._....................

| B B Bt S e o 5

1
B O EILY: ST BT T S5xd < N R N

omn

¥

H . Y
: ' 7
T

T T T T T T

[ Wﬂj\dﬁ&.ﬁ xo\.\.\C\..n«:\Q” |\vu<n

e fef s m.......f..?._u.%é.qhsxamwxﬁ..#ﬁ..z_m‘ ....... o f
[ A T4 MY wa d\“?ﬂ.mu u.e J.(.m“ !
W I JOU ”(f‘h*.r‘,... ................................ ﬁ.. 08
g e | [
................. gt . -

X [ 3

0

I %

P O T T U T 00 S ST S S S0 S B §

ﬂV»&.\JS&*v :c.{..l&\w.ﬂ.\Q

, . s
T3yl (nr*.«k.?aIxQ. Qo 2 Wi

¥
Q
N
%)

gaoas'¥a

-}-oay

e TRUIs e mop padeomey] , buel kw W

NG LN

5 sdw-dia peu, QW\C 2>
v” .................... [Tl vdeR D, A.Aﬁv‘.‘.".{g ‘,*:“NKNQ*.‘,OAU“ DEERERR E I AR e
i

H
'
T T YT

3?-4—/1.6:"}0? /ﬂe;;nb; G‘F; Ldu-.%k.k ‘/:awm»'ﬁ'am
r i r

Q

o~

shuads moy # d.:Da..\. ﬁ»x»ogo%”ﬂww:% 1 | >n| =a

/

bddo i 1L
0

| T wajuds LS xd&ﬂ\.{- ke

m burst A ]

. ﬁissswow:\ ........ B I X

3 3 + + . h@.\% -s [ 22

[ 1091 S [PHIQ L Sy xe prpmaprene S2tevor, W4T po ! ...

n lr.vl.',. EERY B CRRT .. 1.....-:...::-..“.;.-v..‘. ........................ - Qq\
[ ! ] 23

[ [ sojddia morsoyYpl ] B B

ﬂnl.. >n<r-‘.£%”.:> R I L L T, CEETTISPUsps SNSPR SRR EEEET *?ﬂu’.‘—‘@ﬂ -vl

} - S

Cupsmgmner 1= 2495 0
s prambb sanemant poes. 043 RSO VTR SO ]

B tt ERAtRET T ﬁ. lk\d.iﬁ wa P W(‘\.
. E 3, 5]
[ caagrnyr 10 9 1 A0SRyl 05| 3
................. e qwee LT LT )2 W

48




RIS L. .

y
2.

.....APT WELL NUMBER.....

See.

1. . 7horenu . Sec.l /3.

STATE . New. /Hlexice. . ... COUNTY.. . ek

—

U.S.G.S. CORE LIBRARY NUMBER.

LOCATION

49

s [ ]
A A ]
[ [ ] 1d
W [ N - dia] 15
e g s e e e e 13
: [ WA s R BV 14
[ [ ] ...u
= TP . . 13
g wrtjoat ] ys 1%
F pafeonayf 1 ye| - |»al7wA cerryis] 10
”. ...”*Jd*‘.QUhﬂ—ﬁnS.ﬁ&i&l&iimf“) [UVOUI SORIUDR RPNV SURURRRTUI SUSUTORIN .
m > ” “ - |7
o s || f ] )
[ N ]
[ Fal ]
- e e T o e
[ ~ £l Sury v 5hip Wwenipo - |7n AL
B 3 % | .\\ .\ \t.?. L
i SRE seeuy suyssuy avymyudy : 5 I T w “
[ W.V W \U-..J\‘*M;\LV ta.‘.:ﬁ.'&xu %‘
F L‘ 1 2usyr shio Qasumon [ L1 :MJ
. SORRNEIG 27/ L3t s A1 s N U N
s [ ]
i g puvs \Jnu\\k\?«so \_Ufiqv d.kW“ w
m. ........ w.nre%f\l&c\d“ .......... Qz UV DR x*w\«sﬁ
- - 1 25
[ ' ]
[ ... R T OSSPSRV S N I P .
i Rl P ]
i N ] vs
[ - 1 Mg —|»5|=a Hep
[ SRR W N0 . J.7209) 100 SR C. AL e 1.}
[ B Jrafio Vs 1%
. o I €13 Ao pl 5n | 225 19
. s} Tigiw|C| 70 [<a WP 1<
- I D . SRR ST U S SR N 15
[ ol ] i P {w
m lﬂ m wVA V)QUm m
- it R S e S S o1
Y e I R b B i
[ St ) 2s1 | || FEIEEReepdt EESATIRLO 3
”. .,M..mwrr.mr\&hmdalwhwx.\*ltv ﬁ\vm\‘ﬂ.*mﬁc‘v:mu. \ NM.u., m ......... mWow.mww.x\N. Iw.
- 4
oo :wﬂ t ] R Rt DA i
i X 1 .

S I ] i i [
[ a B S22onygs woy~dinig] | bw | B fopgshyaliiiE w\mfmmh.. ,,,,,,,,,




THOREAU NE QUADRANGLE
NEW MEXICO-MCKINLEY CO.
\‘& 7.5 MINUTE SERIES (TOPOGRAPHIC)

~___i ; & "(4‘\
N\ NS

¢ 2
’ »l’ r" v -
Y , A
- - -y

/ LN

4 N

& —

)

TRy e

WD

{

-
\M\

~

A

\{

)L L

" t e _ - + /
16848 . I \
=z . et

————— "SCALE 1:24 000
0

EEE St b 1
o1 3
i | F 1 e £ S
! )/ 1000 0 1000 2000 3000 4000 5000 6000
( . [=m—-—— — E ¥ —= T L
CY 1 5 0
W B 3 — __F— _F = ]
i
| N CONTOUR INTERVAL 20 FEET .
:
!

Figure 8. Location of Andrews Ranch section.

50



TO.o.55...

1.

—

INTERVALM &

STRATIGRAPHIC SECTION DESCRIPTION (STRAT.

LAT.-LONG.

COUNTY.Me.Kinle

7

: -
DATE. 2733 1244

" GEOL. Condon, feel. ... . ..

(SIN3W3YNS
-V3W 30 "ONY
NO1LO3HIg
1HOJSNVHL

T=TTT=v-r T

........ u \.\.1‘

=

“

NOILISOd30

30
AN3INNOWIANI
GIYVIINI

: 7 :
O[énes e In e,,f»clu*m—s

¢ MISC. INFO.)

NOTES: (ALTERATION, ATTITUDE, CLASTS,
MINERALIZ ATION,

T LZM B S ont Snn s S A s B e

of Timr nof

Upper part

ickness 4

ssable ]
Esfimated ¥

d odue to inecce

L imeasure

3

&, m osT |
eolian

Sluvial
A

L /i ¥,

T

L couvsagpeind
- /:'m'nﬁl‘.”‘s-

e of
torth . Ferese

farly.

tre ~ GO
consis

L

Re
LO'F wk;

Less white cheet fhan be ki

Rq

dunes..

[ n ov%eu
'Al‘fwnu:«"mj Fira-
A

s

WS WU B B B N WY

SININOVYY
¥O STIVHININ
A¥0SS322¥

P S

. :A bt wohite ebert

Rk
81k
B i

dvdsan3a
AN30H3d

AN3W3D

me| 2 |aw, whip

Ne

SS3NANNOY
/ONILHOS

m
i el 1o
Pk se |-2| 8k
v
5A-’K Se

7R

SOINVYOHO
/AD07018

S3YNLONYLS|
AHVY IN3WIQ3S|

ONIaa3g

k| ¢l

i
-
ER e
PS vy
wives UL

1
INYNINOQ g

AP 4

so1a | :
¥0102 3 §'
$310N1004 g g H
— - n T - o I L4 T LERERS T !
3dAl
¥50u :
—

—

avauss oML
siisouod oo}
1ov3

WNSIA

Sdo
'10voldvy

"HEBW/WS

"ON LINM

R

[
‘ON 3TdWYS

SSINNUOIHL
-

4
E
4
p
4
4




L&D ..

LOCATION Andrewws. fanch. Sec. /2 /L. 20 T L2 N ........R...

STATE ...

.COUNTY. ..

.....APT WELL NUMBER..........

LA S o e S S a S S e M S S S SED UL SN MR SUD SEM S S00 M Sn S R SNE SR S N NN

U.S.G.S. CORE LIBRARY NUMBER...

LB ne aa e e e

HOhN

TESEN
FaceN

@o//M o/&r

.,/{Wn,,#

T T T

T T T T T

7T 77T

4™

e

F PP Y
I R e S IS s D (ty

Tt ,..WL*JVAWH% ......

i S———T

.Wo@.ﬂ.ﬁ.urﬂ\wu.“

I3y

Lddd 4

s s e

]
1

AP

P
o
ne

217 1Y

a4iYer [9Y

By A R .
]
''''' W .Q..“..zv P ...‘.........n........:...............---"-n-||.o.m

//'54)\ C[u. ne <

=

T T T T T T T T T T T

e AATYE 2T

N e I R T i i

gIv]

B S Al i A w«x.ﬁ)

ETETTY ]

PRy ]

*.ww.*&«m. .

T-1{?N

e

. N4
T-| 75

&7 9N~
75

25

R

b s
Wi

Yol

il
TV

o]~

. d\«

W

+{1H/y

Wl

LENL B S dan aas umn ¢

¥

Sandsfone af Mésita

L oog

52



-R..

LOCATION. Andrews Rameln....Sec. 12, 18.32. T L4 N.coo.....

COUNTY. ...

STATE.....

teeeeeeeee...APT WELL NUMBER....

U.S.G.S. CORE LIBRARY NUMBER..

T

Ty

ML S e

P—r—T

rrerrTrTTrT oY

g [

m ey
124*3\«\w\k~\%\&

T

™ TrTT

T

T

]

s gevh i Ayps:
w.u_\sﬁﬁx eiwT? a..sow/&*,e&”

&..Adt—usg den\m

U S U T S S S T

...:....,..w&m‘..&z.mwuﬁ._dﬂw....&4@.&%

T T TYTTTY

T 7T

T

T

q«:&df’&d«s W\§W._0L\.:\\m:.
op ey

Jrawmzo/d sip g0 € [/ 47

sualonives 1o sPey S Y Y

IS O B B S B B B A S |

Jrﬁv\.u\«\\\.

ko 'mia
NG By
369

3

-~

@ [ SPIPOU T4 BT bl Y]
e

Y949Y/]

2 1

4|
Ao
Wigy #Y

o fAmem 42 L [
X T ]

S e & Mkttt S Aok ML AR e
v [ ]

Zimprnage uey — rpes PP

&Y

SIS Y 2

pite’ A

el

ThE

[ 99y |

Q¢!

@’CC/Léf o membw d?:'lL. (/dana/(n-h 5rmo.7éwn——-%

L 08/

0/ ]

Loze A

53



LOCATION Asdrews. Kanch..... Sec./2,/8,.22...
STATE oo

T LEN e R
oo COUNTY

U.S.6.S. CORE LIBRARY NUMBER.............................APT WELL NUMBER......................

e T o e i B AL N A A S auam o oo o o
r T T T T T . T T T v T T ' . '
: ' H R H
: i : : :
. N H .
: : ; :
Sabkha

T T T T T T T T

3

c/qsf‘rl,o'bya;

awth -;,:ni:.CACQ

3

voidel coestherin

nS a/o "

wley masses

-_.fah\z
Lok

ol e
o4

ide

F
[

PR W SN A
>

LN B A e o S S (A S B A B B B LN B

. ' H
LI S e e 2 e 2 s T T T

. . : .
P W S A U ST S S S S0 0 N U ST T ST S W T S W S T T R S S O

T T T T T T

I SN T S S S N S A AT W N O |

8K .

me
Ne
me




LOCATION. Andremss.. Raneh. Sec. (7,18, A0 . T..L14. Moo Rl b,

STATE ...,
U.S.G.S. CORE LIBRARY NUMBER

v COUNTY .

APT WELL NUMBER. ......c..o.vromnnon..

| L O s 2o e S o B s e S e S e e e e e ™ LI S oo B e S e e S S S e e LG e m s e e ol
H ; H ; : :
H : : : :
H . : .
: i i :
: ! H : o
: . i : &a
H s i 3 £ g
H H : = 3
. Z :
N . i H EZ §£
rrr T T T T T T T Tt t ™rTrTTr T T T NI T ™ T ™ T ™ T

ke ua_”e/

g

Frovrs

I?"CVJ{"//]”UE"““"" TRt
‘/'M;L der kb lamiva

‘meditim erps Fallin

sart Cosige
doyv

({W“J [

“wranitm miuerﬂh

»\40#]

Lo

4°NE

Strike NBOW o1l
Qip

PR T A W U Y
B 0

C’/ouaralmf‘erm Lin 1.
< ]

PR N W T WA U 0 S WY GUU SN T WY OO0 S S Y

n+l c.+ knc&azlzl

oo

o

I WO T T U S St

Petoli

:

dile port

4

h

bk
i V&//ot—l

A

e QP S P s

£

;‘rnéo.ri ot (;djana'k;—‘i:

Enfride Soids

et i i o .
Q < Q Q Q '
Y = ™ N N Q

A & rh———————— B — L - - i e ———— A sd—— A 4 A A L




P

BLUEWATER QUADRANGLE
NEW MEXICO
75 MINUTE SERIES (TOPOGRAPHIC)

ol

e

NG G,

SR
N P ST 2 A S AN IR PRy T

"SCALE 1:24 000

1 Q
1000 o 1000 2000 3000 4000 5000 6000 7000 FEET
== = —— )
1 .5 (o] 1 KILOMETER
[ —— 1 1  F—_ F—A |

___ _CONTOUR INTERVAL 20 FEET

Figure 9. Location of Haystack Mountain section.
56

1 MILE



L. TO.¢m

INTERVAL.J > ..

STRATIGRAPHIC SECTION DESCRIPTION (STRAT.

Wia
G. LOCATION Hayslack Mowntain.  Sec /3 T.A3NRM&. ...
STATE News Mexice. ..

LAT.-LONG.

COUNTY. Ve Kinley

GEOL.

QUADRANGLE (7.5 &/« ecoater

‘a5 -7/
DATE. S5 557

D N S

(SLN3W3HENS
I-V3IW 30 "ONY
NOILO3HIg
1HOdSNVHL

\ Ty ABRAS 2

NO11150d30

40
ANINNOXIANI
CELEEELLI

Hich
]

Aiaw eneray

"

iCmeen doring ?) Huviad "’ hin ahcnn:el Ssends ¢nlz.4.re_l
overbanlC and a‘mlanee:l channel £l c/?;si?‘t,

Crevasse Splays:

min Sends /-J;:/&//

.

£ MISC. INFO.)

NOTES: (ALTERATION, ATTITUDE | CLASTS,
MINERALIZ ATION,

./,

7 rhesTe

Jiche at contfuc
me Scours
°1¢ Tmr

Whife Ca
lx,

ow*

/«/‘6)’"’(,{7
~ 7'

™Y T T T T T T

caliche nodules

 Hmi 8
ca//'olncv

-
s

T

™Y LINE Jn B S oan aa

bl )

SININOVYY
HO SIVHINIR
A¥0SS3J0VY

2/

O1K, or.
S5 edfHM 11

81K

dv¥dsqQi3d
1N30d3d

ov
‘s G

LN3W3D

vels-7|®

ve

sC

Ne
ve
V&
ve

Ne

Ne 3 81k, 74

ve foo |-
Ve
ve
Sc

SS3NAQNNOY
/ONILHOS

R

se| s

mer
(<A

SOINYOHO
/A907018

w2
.
n-uj: K

[81c.
klﬁwr.nni .

Burrows

S3YNLONYLS
AUV LN3WIO3S

ONIOO38

Tk | /!
™m JNJ"'
.. el

o | duwdf]

N4

#5083

s JENN
»sus

Nives 4rd
e

INYNIROGD u:
k815

40109

S$310NL003

3dAlL
%204

awvmisa (TN}

AL1SO¥0d
Peoy
wasia o0

Sdo
*1ovOoIdvy

"HBW/W4H

-ON LINM}
+

7]
‘ON 31dWYS
SSINNOIHL

-




LOCATIO Ntley.{.fé.e.k..meanl[em_.. Sec.( fSes fZ T BN R

eereaeeeee . COUNTY

.API WELL NUMBER...........

U.S.G.S. CORE LIBRARY NUMBER...___.

TTTr=T"T

=TT

™7

™

LEN A S S B B B ps SE SED BN e S S M

FZEN

\vssNu

) a2

L oEN

L
S /3

=TT

- 4o N0

unp
-y
SURP Y|
b1om3y

i.5.5¢
favuy

YhH!
pawos

frequane

~\v [ \.S\
o7
[Hibgieno
/iy
MUY
o)

~1..:i
q—.w Q
Azpuvalf

x:vw

T T T T T T

T T T T T

LI S A S DL S S Bt i L A S L

T T

T

AN S S S SN S A S e M S e NN BN SR BN BN B N SN SN B

i
:
.

Arap? ¥

AMoas

wap v ﬂQ

P 4l F AR SR ]

STwH

royow o?,.

A

T AU N |

.;&«t&&ﬁu.mﬁm;m.u.ymz;@.,m

F U T S T T W |

e e o4 o ftw H]
sy By py Grasn- adssomvrwrionier]

e+ 4l

B
4

+Jq.+:3 ¥ amaeds Y °t o$H

v, KUVL@“
h.u. Ad24]

v)n\wV\u A

395 Jm

FoHtow

‘MM
eI}

5y

3]

25

W

20
20

=1

2
20

wal

o/l

Ok

58



LOCATION /ay.cTack.. Mennfain. Sec.ldfosi@en 15 T AZM:o o R Mt :

STATE............

U.S.G.S. CORE LIBRARY NUMBER..............._..

ceeeeenn. APT WE

LL NUMBER. ..o,

T

T=Tr—r—y=T
: V
i

Ty

:

T

i

i

| BN S S A S S B S S [ S [ S S S S A S SN B B B H
H . H H :

LIS S0 B S0 S I BN B B

Ty

L ZNLIL IS S B B e e e g 4

Fo /éian Qzlfmés -tncl

T

[ S T S S T T U

T T T T Ty T T T T

ek L L

(AR S R AR |

T T

H :
H i
' h
! »
) .

TR R U S B

T

Hm /2

LINE SEL BN AN Sun Sun NN S Sun S UL SN SUA AN SR SN N S

¢ Cow

dstore.. b,.fzﬁadgm....

Seens
d“otheys (1967)

¥ Fom 302.574 Hog” "

przviou.!lx mp_ffeaL Q

FUns
B
[an

B
-

-

T Burrows _are calareous. ... .

H : :
T T T T
H H '

L
|-
G
-

i

o,

PP U T I T W T U O U S R

.....,.,ahP.na

oh fe

A

(223

/

ks
“n

Or_,,
Cher

Nel3-218IK

(77 5
SHSIO

wm W
——] -
|7 Nel2-3

vk shries| .

strbee

LN AR I M S aon 2w Men an e a a8

' Y
.

s

-— v«
-y, o, .

/‘-.\ ‘

‘::/_‘

4>¢

PRSR: S  SE— ;
o Q Q
Do ~ <
It} [\ ~

A N A " N N f N




e R ltd e

L3N

.....APT WELL NUMBER...

eeeareonnneeee. COUNTY L

LOCATIO NHe.sy.éfar,k...{flfm«nfem. Sec.ld /aSes. L3.T..

STATE ...

e Ty m——— . -
[ Fa8 S 1Ak K R _m_q.qwﬁﬁ\&\ 05 ” NT e

ST Al SO A 1

25 l1e
SR R B 1272 WO W |
n - Nap s ~g|d *ﬁ«&

0 o 1K)
thﬂ\o_r‘m. 925 .\Mmu:!,‘% icd

AUN| 3
g

™ogN

rTY T T T

LS S e S B S 2t e e

PR TN W WO W WO O W0 O O W

ﬂu.!;ﬂbq ~“e *&.04\0 0.‘.“’»3

A0 PR| SR =75 [T

d

b M H .

LA S S Su H B S M GHN SUN SO SN S M S Sunt SR B B §

T T T Y

iAol

] ol
w ............... s R R Fa ikl Rl S/ASER BDVVS St [ il e L. -
[ ]
 FaCN 1 H 8
”.. .\—.&%,N*.J}\*ﬂq“.. ........ \v%\ ........ g .w ...IOMJFN
mn [
1

My

T T T

F 4 0]

x..

e,?JJe,J eo//nr( a/unoéj anc/ ga'ﬂ{!c(&e

U.S.G.S. CORE LIBRARY NUMBER........_.__....

N
] 18
” .............. ” . “ o R an... , - o9e
L L g | . ,’M
[ x.._.»*n(u s ] 25 [ 3
L 2 | +,>Q4\U 0\-% ‘**(. JNQ WA.Q £ |w \& e ..“, ﬂbw -4
[ w [ ] i g5t 18
g RS S [2s].  few , I3l
|- J - 4 25 3 4 £ WQNq
s [ ] [ 181t
£ ] B T o n 17
- L e e % +F 1t
[ [ - gt Japr ] rar’ sy N
[ Zocty w [ F> T b Tt cehw |lew] 3 Nl i &
$r | Tgwarvaar Mo ¢ o 513 § kR [ ]
- - .....ﬁ.wﬁ, H\f*lx».\»hwx«.l\. ..ﬂ.n.h.v.&.hu.¢§~mu .- PO SRR N B - -J o8¢
4 X R QW H] @l Il
[ L ¢ i i
[ i I UV UURTUNURRIDU NONION SONSTS NVSUN NUUNON SORRI [
” ” t ..A Yo [
. [ Sprsapet 17 W P27 4 “t
5 - 1rvsp STl 95}
_1! J ”. U i U sy f“(...-....n [ORS— P TITITTTY FEmaa PURPY S QT%
A R IS B33 IO N U [
[ [ PR N e 2 e e pro
L N [ ] [
W L e e L “_ .......... . W. . 0O &

60




4+ by SA R R i A

THa) fBAIUGS SHOH WH VD

LOCATION_.Ha
STATE ...

- e o vmﬁ ... :d P
- - 10 25 . i
. i ; DT ;Mt. ol M .
T S E T N N Mwwr
. : F i son _dia x{UL 572)4) [
S SR M?xd.sa O Y | L o.5/]
SR g P V] o
i S T il i B P 44l
R B L RSN T VAT S — 190
; T i ] ul b7 wwiew 18t
i fwf g ] 75 A9} :
@ e o] S A O
N st s i 3 1T 09/
MEEL ” ] el |
R L NSV SO R .%w&d\duwig.ﬂyﬁ g A \3\17 - ey
R [ ¢ 55 Pn-dd Ay L ryrdiig| yL|on | = Jen 3
S [ I -dis hepo ] 19
CRE R RN W B STOURU AR AS: 157" 3 TN O Y-S -9l
= gl PR LGEL iAN A 551441 9
¢ ocat 1 e
Tu“ V... . RUNSPTUURIRSURURRRINE X 5.« X A3 SIS/ T e .&W_‘ [
= [ foopuen 2t b »s |2 o
R : LU e :
.. o " ............... | SO SRS [P S =N Q«\
/mu C“ " [ .W:..h*df,:a\ e +Lo4d 21y DAY *.2\. . - =
s it & s 152 0 Al o5 ol
A R Y e Mg T SRONUN SURS SN B
it - or] 6a
s i HM [ frre e 11 B s ]
S ielt LR b BWHL (Bl )L 411
S iafawn) gt ] 1o Te[ T4
s (2] FocN [ ] -
S iz [ ]
S [ Zpee e T R 1 e Wi m !
« e pmIhaN 5 v dien] ™ e | —n .ws
§ i g fmsw - S R il - il |
:T.m mn|D ..!.:......... ”. .........”_. ....... .::...:....wﬂ..a...ad..; ..... - = IQD/Q
<v~¢/ el ” i 20 L\Wl N LK
w ” [ 1 -5 ke 1 e
@[ Ak 249} %L
w [ L )
[ [ :
=] !

.mm\tv TAS Yo
[DURURUURN IR R oo pue wapvigy Aa wud s ups Lo e T R .
” *&x\% s NVSNK‘.:‘% x\ w$o..>Ns.Q. ,33 L-£ .W.\mk

I T I 0 22 s L s S N O N

| I SO B S S e o mun o ¢

6l




LOCATIONHay,s&.elg,[ﬂaynﬁm,Sec..éf.J.'[aJec D3 TS B N R D \
STATE .. e _COUNTY.. .
U.S.6.5. CORE LIBRARY NUMBER " API WELL NUMBER..

||v||[|'v17|vv"rlev||||v‘xy T L S B S S S B S S S S S S S e St A S (R NS S GO S S SN SN SN BN S8 St Sk SUN SUN BE AN SN S SN SN SN BN BN | T

1

’ Coq\\:/'d/ Sebk;la. r

r—rviilrvllIlvrIllvvl][lrlelllllll’:TVll LLJE S ML L B  A S SRLLRL I S0 SELANL B LN AL LA L B NN S BB

U

o con?Lm'n; Hin s
SRP3/a claysfone

¢ hamelm#n

Hm 4

27 davk jay Shripas very exfensiie

\,)i*\eg : '
[ A AR S | |Ln|ll|l|ll T T T TR S N B A S S il alaty llllllllllillllilllJllJLliJJ]l;
b2 i H H :

<3} '

wﬁ e ;

XiQ : :

& H

se|r-a )8

S =
ve
Ne
ve
ve
e
Lv.e

Se
vl | me

15
| /.30 ]
| /20

lip

7o -

70
Go-




.\u\iﬂo.: .\sﬁv\.du\xum .PQ AR t\ﬂ Y

*.N..'.ﬁr-r‘*.\xow \*50 : .m»u&w.—.\v‘..vﬁ. W. w1

. I e
[ ! ]
m m m ”. - ”..l .- .“ .................................................... N uf
R - . 3
R g an.e Jio ] S
N R\WAZuv\Z*mJ ..................... e
A [ ] i
SR . : S SO I S W 3
B : ] Bl
S ] 14
et g 1we|u |75 [P7A 1
”“ "m W ”.v. ............. ww‘:_.r“m\_“m.w.i.V\.Lowdeb\.%\ogx.K\m *\m &«Q.% ........... ?1 .
=zt ” ” e 4
S SR IR 7101y JCU (NP RPN S YO AT 429y NN N A A1), _a
m - Fr avwl 21jowdxo € 6o ] “n L Uw
! s sl ol Sadiy twiH ] hiw| 11
: [ = ypaDH 1Lt TWH (I
nn n g\b\bé&*‘*&\%.wﬁ.u.@\s\\}A\‘Y” ........ IR RO & Vn\cm ........... PR 3 I
< ﬁ SRS S LV Fapem g F27hF 21 % v

Ay p A9l
MVSQ soyourd fxua) wufrawmy 21/

63

ne

weeemeemeeaee COUNTY.

.llllllll“

T
'
|
177
:
T
H
n

A
=
R

H
V
I

w| ¥
e T L u&ﬂ .........

o

LOCATION. fay.sTack Mowntaie. Sec b o S A3 T LB Moweooor R
Geclab: 7‘5 /)7 e m be»@ ‘a‘f' la no-Kah FG@\‘»;&-"‘;;O“

©
w
©
p-3
=
-
= 1
rer 1
LT .
a3 .
s 1yt N i IO S .
Hy 3 3 E sya|uUst
‘ul o F m::.;w*ovw "
x| . U .72 N e
fo R N[ I E7VE VS B
A -« } 4 XN Tt t\>
w o = T ] o Vade
~ol N A I
< - T 0 ]
=@ [
» > N @ ]
= b s ol Jre \\«vmxw 217 (55 ]

2

T
Co.
———




] ~ MESITA QUADRANGLE
' NEW MEXICO-VALENCIA CO.

-

HIC) f

75 MINUTE SERIES (TOPOGRAP
A o Bl

== \\\“ ) .‘\:‘- D /
— W\ 59907 <7
~ NN
— A 582
CZ 0 =) ‘ ==~ \
= T~ N
¥/ R

i

N
s 4 \ ~ \_3~(Run
- L
/ ey < s 1 §] El Rito /3 "
. - R l o R e sl Cn o
P EW (DOUGH MOUNTAIN) N CORRE. o N 1730° 291
4553 v NE EFFCYINS N
. SCALE 124000
1 3 o 1 MILE
== e —— = = e
1000 0 1000 2000 3000 4000 5000 €000 /006 FEET
B == —E 1 E =T == i
1 5 0 1 RILOMETER

[ e e e

CONTOUR INTERVAL 20 FEET
DATUM IS MEAN SCA LEVEL

Figure 10. Location of Mesita section.

THIC MAD AAMDI IFC WITH NATINNAL MAR ASCLIRACY CTANMDADNC

64



Z/30

DATE. r924 .

GEOLCO *lc/o_r,n,,, fool. .

7

QUADRANGLE (759 e s Ta,..

T.IN RS .

4
COUNTY..Valenci

£

y N
ec../R

SEY
.-

65

STATE New exico .

7 LOCATION./Mes i fa...
LAT.-LONG.

N4 + y ’ u ,.r
S.S&Xm«m\s w N%N\Kl eop [wald
| \.v\..s*..:.{v: .th\wn
5 1 r 543
” s poombuorbapr U PTNGA | AP
” S I I s iE :
....... ] 20 NL .
] :
U/ .
) z wua .
T 4P ..
[ ! ] o .
[ g . w T w :
- 1Y - )
i £FU7] oy |H |27 | vs M ia 1
J W .
- s Ao Vsl - : m
] 7 .
. u ! ep 1.
X [ 2 i Y
X 1]
~s C %ﬂ. 20 H#F 13
¥ YN  Veol lota ]
........ A, o . SY% IR RN (S IO
[ \\‘u\v*:ev 2]9r wiaol UV p) ' F
, Fwl ez, : ,
ol UL IsY
[ e o H -
V‘oxq\o‘ ﬁn..wwuaw woe suivib asavos i ﬂ
- ik Js)
[ ¢! 14
J1azs] swiwab 2rava ¥° QL?:\NW hu\\ d1a . L ) g
" [seamponas ys isvod L TIW M M : : 0 SR ) +
o} 774 yop =T - : ; 14
2V Bisyd ¢
ol N T R RN TR IR s rtavtt N B NN o ot | ot ..—nlv
BT LYo 3 s 9] B ¥
FYnT? Wﬁ %fﬁ*hd hl:.. FOP4 Ut wf.!#:bgmm\i& LWJ.“N_ n& 7 O/ .ﬁ \\Q 10 . JM
TBQ W;G«S&S SUas4won ST .\wtoa wiax 4 P g fm
S4FUD 2qOss 2r>wuUs > p ] [ I
PainSerMt foU SO Yo | x,d%*&w\\\vﬂ M .
22050 B_ K » om PoEr<eEs FTH »
$5335 iz zzaliz| o l2g| 2 2| 28 | o [Faied=as), |2 $22% Pl z 32
2o m 23,23 coam-osv 3 Nouvzivuanw |E23153| 2 = g g EREI DN e m 3 s 2z« [28]3 30
33|53 ER , . . ocg'Sml 2125 2 zZ 2] e% = -~ 222 |2 > m z
m :.vmmmw mu S1SV10 ‘30NL11LY *NOILVYILTY) 'SILON mumww zl S mm 5 < WM g5z m » m mwm ql= z m
A.....mrww.ﬁJ.OH ..... VNH.J..Hﬂ.Nwmm.HZH *"LYHYLS) NOILdIYOSIAd NOILDIS DIHAVYUODILYHLS




LOCATION..lﬂc.s__z_',lle,t_____,_,,_____,,_..Sec._‘[& ................. TN ... RS i,
STATE e COUNTY e e
U.S.6.S. CORE LIBRARY NUMBER APT WELL NUMBER. ...eeooeeoe.

.

AR e e s e e R o S g an a o
H : H : : :
' H .
B . H +
1 . .
;

n’édrdiné{ ma H.n&'é

| LA e S S S S S S S S S S A A S B S e M S S B S B SN S B B B S S N S B S St SR S s S S B UL NG SuL A EN SR S M A S BN AN BN N AL B R S B S A

. : : : .
i : : : :
i . ! . R
: . H : .
. . H :
M «
' .

\

mr - h\,f._f

exfaswv&
‘/‘C *DJI mu7 L&

probable subaepiad

, whi
ovwecLM?LeYvwl.

N
A+
0 ‘
T .
T 8‘%3
Wy >~ :
g 23" | -
eSS ' ' N

PRV S U N PO T UO VO T W TV Y W ST S0 SV A S Y SO WA S S S S W O T W S T AT U0 WA G0 o S T 00 Y W 0 S S B O S B B B O S A R G |
H T T H T " " + + H H v H

1

Ve
ve
Ve
me
ve

% : X e 5 A :
EEEE N P N

— —— e M—— N S—
o Q a Q ]
3 N o I o ~ o Q Q
A 3 Y N < ~ 3 o Ay
elm—k & _—e A -t - 4 A A L Jo i 1. & A A " A i A i -t 1




- ...T-.....?./.Yt.........R...S.r..é(.J..'..................-......
API WELL NUMBER.....................

| S AN B M B G NS S B S S S Su S SNt S Sy B S Sne S A LN S S B S S B S S S S I A S S S S S S S S B S SN BN B S B SN SN S J SN S BN S N BN S SN B SN S SR B BELA Sun n au
I H N
H . i
. v H -~
. . i
H i H
i

gL—?Va/joH’lﬁ‘cﬁ, mar;ne, béég/pl '

4

| XL B B B et

H : . . . : . s : M H . .
LI B S B J S S A I B MO e S B B B B S B S BN D S B S B B S e N A RO S A S B S B SN N BN BN Zn ML NN B M 200 A ML 00 DR TR SN B0 SR 2
: N H H H H H H H : v

g
d]

TR N A |

: B B0 LU : : P 3

s P oS ES owp ; N3

: 3 So O ; : : ey

z F gL & ': i~ 31"

: ; §§2\§\05 E £\°’_\E~ﬁ

: e SR : Ty 4

: L oETy e : S

Vg%V f §¢§%',’.

: S g7 g SN B

; Povgu ey ‘- R

. : D N > :

v }iqﬁﬁ : B

3 ;His—:'v:? 2 3Ny

v RO ": 4=

LS 5\\!%“’:0\";& W :gﬁ

Faoiy < : IR}

AN Em“?)é:%ai : : § . E\’of : : : : : R
i A U TN S ST U U U S W W NN WU SN SO TN A SN TN SV W WY U NSNS S 0 WU WIOW T SN A0 D S A0 S W0 S0 Y SN W SN S NS W | TS S SN ST S WA WS W S NN U TN WA U U A W OO0 A S U N N TR B N S |

wl

o
Loy
6
H
:{ .

1137
!
X

e
3
-
s

Y /l-fbﬂ' e s tpanann




. SE N NEY
LOCATION M e Ta.. Sec o e
STATE oo COUNTY oo

U.S.G.S. CORE LIBRARY NUMBER.......__.._..

TN RS,

| LI 200 B Bae o S B S o 4 LN S B S oo S S S S B B B e LU SN S S S M S S S B B S S S N B SN S B RN SR SN S Sun B SO SN SNL SN B M M SN SN N BE SE Sun MR BNL BN AN St SN SN NN NNL NN SN o
H . H K H B H : H ! H i H : H :
P H H :
' : : :
H hH :
) i : :
: H
H :

' H

&— EV“I?" . 1[‘:9 ima H e 61-;‘1"1

L D B i B e S ¢ —rrTTYTrTTrTT T T T Y

ayp

iy
m/ne-

bad
},orJawc

owid

A
mE |

Mast
Aldey viting

'/a

L o o o o L S SRR = < '
: : : : : ¥ : : : = : i
? : 5 ~ : : 5 o § 5
; : i Ly : ? £y Y :
: : : ;?w#jﬁ ; : Xy 9 : ;
; | TN L :
: : ! AR : : ) § <+ : ;
; H : : s H : t 93 ~N - H :
: : : ~>~2~ : : iz 8 3 g : :
z z : A : E 2 « : s
: ; : P30 % : -‘ Ny oF % 5

: : : S : : S-S o

. : : < : ; RV R d

: : :‘){,;\A: : : :5 \g:

: : r~p ] : : . . :

; 1 H s < . : ~ Vv <

; : P35S : : L f \'3

A R ¥ £%

s W 3

’ L § Lo

!
é
|

%
[alt
Massive gypsum

RN W S SN W A S W S0 S N VA W Y U S Y

TFuoe

PSS ST i |

y’ or
cask]S ¢ = 5”'3

1 wil
wll

Tk
Am-
TN

lovn

Thin
lam

[Li-nu;(e;ne Me . — Lo




